How many spheres of given diameter can be packed in a cube of given size? Or: What is the maximum diameter of k identical spheres if they can be packed in a cube of given size? These questions are obviously equivalent to the following problem:
s,r k
because of the compactness of r .
We shall call a best configuration any configuration for which the maximum is attained. In any dimension d we have the following Lemma: BASIC LEMMA.
Any best configuration contains at least one point on every face of C. The same is true not only for a cube, but also for any parallelotope.
Here we shall prove the lemma for right parallelotopes. For skew ones a simple modification of the proof would be needed.
In a suitably chosen Cartesian coordinate system a d-dimensional right parallelotope IT may be defined by 0 £.
x £ a (*£ifi^)* -^ a configuration S of k points I d 1 1 P.(x . , . . . , x . ) (1< j£k) contains no point of the face x = a , Canad. Math. Bull. vol. 9, no. 3, 1966 say, then it cannot be a best configuration. Numerate the points P. according to non-decreasing first coordinate:
. Then the k points Q. (x . + ~7€ , x., ..., x. ) (1 < j < k) are also all in IT , but The determination of a general formula for m, is a k difficult problem. It seems that each value of k must be treated individually.
In d = 2 dimensions it has been solved [l] for 2£k£9.
In this paper we shall give the solutions for k = 2, 3,4, 8, and 9 in three dimensions. The cases k = 5 and k = 6 are treated in separate papers. The cases k = 3 and k = 4 may be treated together, since we can assert m =m = */2. The configuration of four points is an inscribed regular tetrahedron, and for three points simply one of its four vertices is omitted.
For the proof let us consider any set S of three points P.(l<i<3) of C with
show that up to symmetric ones the only such set is the indicated one.
If no point of S would lie in a vertex of C, then according to the basic lemma the three points would have to lie on mutually orthogonal non-intersecting edges. With respect to suitably chosen coordinates we might therefore assume them to be P (x ,0,1), P (l,x ,0), and P (0,1,xj, with 1 1 2 2 3 3
In the meantime the author has found the solution for k=7 as well. The case k = 8. It looks obvious, and is indeed readily proved, that the best configuration consists of the eight vertices of C. Consider any set S of eight points (1.8) P(l<i<8) of C with min d(P.,P.)>l=m . l<i<j<8
We shall prove that there is just one such set; namely the conjectured one, for which in (1.8) equality holds. Consider C as the union of eight closed cubes C. of side 1/2. Enumerate 
